Memantine prevents sensitivity to excitotoxic cell death of rat cortical neurons expressing human truncated tau protein.
We have previously shown that human misfolded tau proteins strongly perturb mitochondrial transport and induce accumulation of free radicals in neurons. This interference is underlying cause of increased susceptibility to oxidative stress and could be linked to excitotoxic pathways. In order to understand integral mechanisms of misfolded tau driven neurodegeneration, we have investigated the role of human truncated tau protein, derived from Alzheimer's disease, in rat cortical neurons under the conditions of excitotoxic stress induced by glutamate. We found that primary neurons expressing truncated tau protein are highly susceptible to glutamate-induced cell death. Pre-treatment with memantine (N-methyl-D-aspartate receptor antagonist) significantly improved survival of rat neurons exposed to glutamate and its effect was associated with overall decrease of reactive oxygen species (ROS) in both transgenic and nontransgenic neurons. Interestingly, despite of this overall effect, memantine was not able to decrease misfolded tau-induced ROS level specifically in transgenic cells. Our data suggest that memantine does not interfere with specific pathological pathways induced by misfolded tau protein nevertheless is able to attenuate oxidative stress in neurons.